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> (Semi-) leptonic decays
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> D° mixing parameters
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» Rare decays
> eg D° =y

> (Semi-) leptonic decays
> eg D° = Kmeve

> D° mixing parameters

» e.g. strong phases, ycp
» Hadronic decays

> D0 .y urt® » BEPCII symmetric e"e™ collisions
» D° KSK'K* 2.0 GeV to 4.6 GeV
» BESIII 47 detector with 93%
acceptance
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]]I Charm physics @BESII|I

Energy region Charm physics
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44 | sy LYES)
Y(4360)
Xe2(3*P2)

v
azf

40 |- [n@S9)
Xc2(2%P2)

38 -

G

3
B
g

MASS [GeV/cq]
B3
8
&l
g

'(2/So)
a6
Xeal12P:

=

34 - | Xeol12Po)

3.2 predicted, discoversd
predicted, undiscovered
3.0 - [naaisg) unpredioted, discovered

o+ 1— 1+ [Vad 1= Faad
JPG

» Charm physics ©3.773 GeV
2.92fb~" (~ 3x CLEO-c)

a ™
KY >~
-

Predominant decay W(3770)—DD

(my —2mp) < 43.5MeV
< no phase-space for additional 7

D° D° quantum-correlation
— CP* Eigenstate
— Flavour

Produce a tagged D beam

Oete— X NPa/"

D° D° 3.66nb 10M
Dt D~ 2.91nb 8M




Observation of Singly Cabibbo-Suppressed decays
Dt — wrt and D® — wr

0




]]I Observation of SCS decays D0 — wr

Motivation Previous result

» Measurements of SCS charm » Upper limits by CLEO-c
decaus challenging PRL 96, 081802(2006)
< statistics, background

1631105021

(b) D*~ st O

» D*° — wr not observed yet
> Theoretical prediction: 1 x 10™*

PRD 81, 074021(2010)
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(f) Dm0 Sbj

ol
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Decay ‘ Upper limit @90%C.L.

DT — wrt <30x107*
D° — wr® <226 x 1074




Observation of SCS decays DT o
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Tag reconstruction
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» D is reconstructed 3 neutral and 6 Cat T eld
charged modes ateeory ‘ g yie
» beam-constraint mass: Q; 14620411359
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Observation of SCS decays DE° 5 wr

]]I Dt — nrt and D° — px®

> Reconstruct signal D — (777~ 7°),7 in all tagged events
» Cross-check

. . Nsig /€ i
» Branching-fraction: B = Neig / €tag sig

Ntag/ftag
~ 80 ~ 20—
L @ e |8 b) | D
Signal MC shape. > 6oL n > 15 ® —nw
Q O
Bkg 1% order poly S } “‘ S
and sideband S 40 ‘5 \‘\\ S 100 s H
for peak. 2 50 JX,I * z 5 *
9 ) o
Lﬁ 0l H#,L}_M Mw{t Lﬁ 0 Ly L-——\W‘T“m ‘H>
052 054 056 0.58 0.52 054 056 0.58
M, (GeVic?) M, (GeVic?)
N,, 262417 N 710
bk (2
NEke 62 @ 342
NS 256+18 o\ © 6810

g
B[1073] 3.13 £0.22(stat.) £ 0.19(Sys.) | 0.67 £ 0.10 (stat.) £ 0.05 (sys.)
Bppc[1073] (3.534+0.21) x 1073 (0.68 +0.07) x 1073




Observation of SCS decays DEC 5 wr
+,0

]]I Helicity distribution D0 — wr™

> Helicity of w: Angle between normal of w decay plane and D° momentum
in w rest frame

|Ho| =

> Expectation for P—VP: |H,| ~ cos 6’
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Observation of SCS decays

I

Di.o R

)T

Systematics
Source of Systematic wrt wr? grE pro
7t tracking (3.0 2.0 3.0 20)
7+ PID 15 1.0 15 1.0
a0 reconstructio?\m\(\’&ﬁ 1.0 20 1.0 20
2D Mpge WnBbw 0.1 02 01 02
A F requirement 05 1.6 05 1.6
|H.,| requirement - -
Ir\l: veto 08 08 - Major s.yst.ematic
Siclebuﬁ(l regions 05 6.7 0.0 05 uncertainties:
Signal resolution(Signal shape) 0.9 0.9 (m) » Track reconstruction
Backeround shape (G320 20 32) » Selection
Fit range 06 19 08 1.1 » Signal/background shape
B(w(n) = nTa— ") 08 08 12 12
Overall 6.1 88 6.1 73




Observation of SCS decays DE° 5 wr
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I,

— wrnT and D° — wr

% 80 < 40 T D9 — o
. S S Ton
Signal MC shape. B 60 g 300
Bkg 1°* order poly 8 5
o g
and sideband S 40 S 20p
3 @
for peak. g 20 £ 0 } g { )
> Sl > *
@ ivikadli w Ei)
85 0.6 0.7 08 09 85 0.6 07 08 09
M, (GeVic?) M, (GeVic?)
N, 98+15 40+£11
N ke 2244 S 448
Y
obs e\
Ngg 76+16 36+14
B[x107%] | 2.74 +0.58 (stat.) +0. 1%&;@ 1.05 + 0.41 (stat.) & 0.09 (sys.)
Significance 5.40 410




Branching-fraction measurement of D® — K2KTK™




I Branching-fraction measurement of D° — KKK~

PDG value: (4.47 +0.34) x103
Not accurately known: 7.6%

No absolute measurement

vVVvyyy

Substructure: e.g.ag(980)
— Dalitz analysis ongoing
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Kin. fit with D°® mass
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Substructure: e.g.ag(980)
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Branching-fraction

2.92fb~! ©3.773 GeV

Nsig
€BF * Bkg s rr - £ 20 popo

BD°->K§K+K— =

Untagged reconstruction
K* from IP
PID from ToF and dE/dx
Kg —atr, significant flight
length
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m Branching-fraction measurement of D° — Kg KTK™

Signal and background PDF

4

> Signal/backgrounds can be disentangled in ;m E ; F 1
mgc and mks Fet 1 1

» PDF models for Signal and background _m i J_\
» Signal: i A § e S
S(X) = CB2(mpc) x Gauss(mks) ¥ R LE 7 6&37
> : B1(X) = E“’"E’ﬁéﬁr‘*’” M‘,w‘ 1 i ‘(\fb i
(Argus + Gauss)(mac) x (Gauss + éj{“f "&éﬁ}“ bt ((\\ ,‘ i
pol0)(mks) ot L %\ / \ ]
» non-KS: . % i e
B2(X) = CB2(msc) x poll(mks) § e s

» Simultaneous fit of common parameters

Events/ 0.6 Mev/c?
Boa

g T H
IE.B4 185 186 187 188 y 0.47 048 049 05 051 052
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m Branching-fraction measurement of D° — Kg KTK™

Signal and background PDF

I3 ‘ F s | 1
» Signal/backgrounds can be disentangled in ;m E ; o 1 1
mgc and mks =t ] 3 | ]
» PDF models for Signal and background Ny . . /N
» Signal: E s AN ;E:’-‘.‘%@’-gxﬁé‘fh\f.
S(X) = CB2(£173C) X Gauss(mKs) E:w ]}jé‘}g&rmr E’" \,b.éﬁ%
> : B1(X) = L x“w [ .
(Argus + Gauss)(mgc) x (Gauss + Al LEI [
pol0)(mks) !
» non-KS:
BZ()?) = CB2(ch) X pO/l(mxs)
» Simultaneous fit of common parameters
» Fix shape parameters and determine yields:
PDF(mgc, mks) = Nsig x S(msc, mks)
+NBkEKS Bl(lTlBC, mKS) Efmwlw 188 . g0.47 048 049 05 051 052
mgc [Gev/c] mys[Gevic]

+Nekg, s B2(msc, mks)
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» Determine yields on inclusive MC

> Signal reconstruction efficiency: egr = 0.1719 £ 0.0004(stat.)

Events/ 0.5MeV/c*

Efficiency

Branching-fraction measurement of D°
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» Efficiency sensitive to amplitude model in MC

» Data < MC comparison: resonable agreement
» No additional systematic uncertainty in efficiency



m Branching-fraction measurement of D° Kg KTK™

Efficiency

» Determine yields on inclusive MC
> Signal reconstruction efficiency: egr = 0.1719 £ 0.0004(stat.)

:
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» Efficiency sensitive

» Data & MC ¢
» No additional

=== Monte-Carlo

T e A TSI IRIN o e M
1 11 12 13 14 15 16 17 18 1 11 12 13 14 15 16 17 18 1 11 12 13 14 15 16 17 18
mé, [Gev/cT] mZ - [Gev/c m? - [Gevic?]



I

Systematics

Branching-fraction measurement of D° — Kg KTK™

Signal and background model parame-

Systematic uncertainties [%)] ters are varied within their errors
PDF shape 0.20/
selection 0.80¥———— Selection cuts are varied within a rea-
O Efficiency sonable range
(g}
C . .
statistics 033¢—
= _ Statistical error of efficiency determina-
+ Yy
e PID (K- K™) 2.00 tion
= tracking 2.00
8 K2 reconstruction 1.50
[@k
. External
5) Luminosity measurement | 1.00 Measured by CLEO-c
L cross-section e"e” — D°D° | 1.83¢——
m K2 BF 0.07
Total | 3.92




Branching-fraction measurement of D° Kg KTK™

]]I Result

RSB L AL S AN MMM RRRLAARNL B b F T T T e 1555
3k 1 > [
gg r = g [ == Data
o F ] Z2000— === Background ]
S 1 3 F =
£ r ] 5.
Soog- 1 & E
wor E C
1500 - E 1000~
E BESIII piaﬂmmary ] X BESII,pr%iminary
1000+ E r
b ] 500 b
s 3 s
Iy E Wy A\
= ft &) bt
& o il P Bty g !‘W‘umn it h sttt
A T T g KT
e 84 18 186 187 188 0 047 048 049 05 051 052
mgc [GeVic?] mys [Gevicd

Najg = 11743 + 113




Branching-fraction

I

measurement of D° — K2K+K7

Result
B e A A A SRR ARRLAMAMAAALE b T T T Efiries= 13305 " '
> E > [
gs - 3 g [ =e= Data
o F ] Z2000— === Background 7
Spoaf- 1 3 | —mou
£ r E -
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BF gata(D° — KKK ™) =(4.622 + 0.045 (stat.) + 0.181 (sys.)) x10>

Najg = 11743 + 113

» Relative uncertainty: 4.0 %
» Agreement with PDG better 1o

> PDG(2014) value:
(4.47+£0.34) x 103
< 7.6% uncertainty




]]I Summary

With the large data sample of 2.92 fb™" at Q@w(3770) BESIII provides excellent
conditions to study (quantum correlated) charm decays in a clean environment.
We present preliminary results from two analyses.

D" — wr D° - KOKTK™

_ » Double tag method » Single tag analysis
.g Decay mode This work > PD';)eIIml;%%f;?ﬂc_:hmg_ﬂaalon
§D+ﬁ~m+ (2.744+0.58 £ 0.17) x 10~4 — Rs :
[
5 D? - wr® (1.0540.4140.09) x 10~* I o -
s KOK+K
s o +0.045 (stat.) -3
= Dt Sogrt (313£0.2240.10) x 1073 Tre T (4.622 75 151 (5ys.y ) X 10
0 DY 0 (0.67 4 0.10£0.05) x 10=3
m » Relative uncertainty: 4.0 %
. + +.
> Observation for D™ — wr": 5.40 > First absolute measurement
. 0 0.
> Evidence of D" — wm: 4.10 » Dalitz plot analysis ongoing

» D"° — nrt° consistent with PDG



]]I Summary

With the large data sample of 2.92 fb™" at Q@w(3770) BESIII provides excellent
conditions to study (quantum correlated) charm decays in a clean environment.
We present preliminary results from two analyses.

D" — wr

» Double tag method

Decay mode This work

Dt = wrt (2744 0. 8illl:)x1[] 4
DY — wr" (1.05 4 0.41 £ 0.09) x
Dt — gat (‘315i022inm)x1(r*

( ) X

D" — Y (0.67£0.10£0.05) x 10—3

BESIII preliminary

» Observation for DT — wr™: 5.40
> Evidence of D° — wr®: 4.10

» DT0 nm

Thank you for your

+0 consistent with PDG

D° - KOKTK™

| 2
| 2

v

Single tag analysis
Preliminary branching-fraction
D° - KOKTK™:

rK§K+K‘ +o. 045(stat)) %103

[ ot = (4.622 +0.181 (sys.)

Relative uncertainty: 4.0 %
First absolute measurement

Dalitz plot analysis ongoing

attention!
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]]I D — wm - sidebands

D" — wrt D° — wr®
a b
__1.88f (a) __1.88F (b)
) e R
& 1.86 8 1.86}
.,.:m D C £ D C
1.841 1.84f
- D Bl . "D || B| .
184 186 1.88 184 1.86 1.88
M 3E(GeVic?) M &(GeV/c?)

S signal
A,B mis-rec D or D
C mis-rec D and D, correlated

D mis-rec D and D, uncorrelated
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Normalization and quantum-correlation

» If subchannels of signal decays are CP eigenstates
< QC has influence on double tag measurement

» Double tag branching-fraction:

Ndouble

B=——
Nsingle X €

_ 2ND°5° . Btag . Bsignal * €tag * €signal|tag

2ND°5° : Btagetag

» With quantum-correlation:

Btangignal — Btag g Bifi,i
i

» Correction-factor f ;:
fr = (1 +2rcos(d) = Rws £ y)

» r,0, Rws parameters of the tag channel
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